Antiproliferative effects of phosphodiesterase type 5 inhibition in human pulmonary artery cells.
Phosphodiesterase Type 5 (PDE5) inhibition represents a novel strategy for the treatment of pulmonary hypertension. Our aim was to establish the distribution of PDE5 in the pulmonary vasculature and effects of PDE5 inhibition on pulmonary artery smooth muscle cells (PASMCs). PDE5 expression was examined by immunohistochemistry and Western blotting, in both normal and hypertensive lung tissues. DNA synthesis, proliferation, PDE activity, and apoptosis were measured in distal human PASMCs treated with soluble guanylyl cyclase activators (nitric oxide donors and BAY41-2272) and sildenafil. Cells containing PDE5 and alpha-smooth muscle actin occurred throughout the pulmonary vasculature, including obstructive intimal lesions. Three molecular forms of PDE5 were identified and protein expression was greater in hypertensive than control lung tissue. Most cyclic guanosine monophosphate hydrolysis (about 80%) in cultured cells was attributed to PDE5. Sildenafil induced a greater elevation of intracellular cyclic guanosine monophosphate levels compared with nitric oxide donors and BAY41-2272 (about 10-fold versus about 2-fold) and cotreatment had a synergistic effect, increasing cyclic nucleotide levels up to 50-fold. Dual stimulation of soluble guanylyl cyclase and inhibition of PDE5 activities also had significant downstream effects, increasing phosphorylation of vasodilator-stimulated phosphoprotein, reducing DNA synthesis and cell proliferation, and stimulating apoptosis, and these effects were mimicked by cyclic guanosine monophosphate analogs. Phosphodiesterase Type 5 is the main factor regulating cyclic guanosine monophosphate hydrolysis and downstream signaling in human PASMCs. The antiproliferative effects of this signaling pathway may be significant in the chronic treatment of pulmonary hypertension with PDE5 inhibitors such as sildenafil.